Background Ophthalmologists and optometrists have reported a higher prevalence of neck, hand/wrist and lower back pain than family medicine physicians. Work-related musculoskeletal disorders have not previously been studied in Saudi eye care professionals.
Introduction
Rubin estimated that 15-20% of adults have back pain in a year and 50-80% suffer from at least one episode of back pain in their lifetime [1] . The prevalence of neck and back pain in the medical community has ranged from 21% among physicians up to 90% among surgeons [2] [3] [4] . Ophthalmologists and optometrists reported a higher prevalence of neck, hand/wrist and lower back pain compared with family medicine physicians [5] . Repetitive tasks, prolonged or awkward cramped positions and bending/twisting were noted risk factors [5] . The prevalence of reported musculoskeletal disorders (MSDs) among rehabilitation specialists in Saudi Arabia ranged from 54 to 90% [6] . However, the prevalence of back and neck pain among ophthalmologists and allied eye care professionals in Saudi Arabia has not previously been studied and we therefore conducted a survey to estimate their prevalence and possible risk factors for them among eye care professionals.
Methods
The study was approved by the Institutional Research and Ethical Review Board (IRB) of the King Khaled Eye Specialist Hospital (KKESH). The questions in this survey were derived from previously published papers describing work-related neck and back pain [3, 4] . Prior to finalizing the questionnaire, it was administered to five ophthalmic surgeons and five allied eye care providers and revised in response to their feedback.
The questionnaire included anonymous information on the participants including age, gender, duration of professional involvement in eye care services, ophthalmology sub-speciality (including specialities such as anterior segment, retina and glaucoma), self-reported weight, comorbidities such as hypertension, diabetes and/or hyperlipidaemia, past history of accident or injury affecting neck and upper back, number of working hours per week and type of work performed. The participants were also asked about the frequency and duration of exercise taken each week. Participants who attended at least two sessions (of 45-60 min duration) of exercise per week were considered to exercise regularly. The participants' perceptions of physical discomfort whilst working and of mental stress levels were determined using an analogue '1-10' scale as previously described [7, 8] .
The study population was the 2000 eye care professionals working at the KKESH and other eye care facilities in Riyadh. In calculating the sample size for the survey, we used OPEN EPI software (http://www.openepi.com/Menu/OE_Menu.htm) and assumed that 90% of eye care professionals would have neck and back pain symptoms [9] . To achieve 95% confidence interval (CI) and 5% acceptable error margin, 130 participants were required. We increased the sample by 20% to adjust for incomplete participation so that the final sample size needed was at least 163 subjects.
We sent the anonymous survey questionnaire to 200 randomly selected eye care professionals among ~1200 conference attendees (half were ophthalmologists and the rest were allied eye care professionals) via e-mail. Their responses were collected during the conference or through e-mail 2 weeks after the conference. Participation in the study was voluntary.
Data from the questionnaire was analysed using the Statistical Package for Social Studies (SPSS 16) (SPSS Inc., Released 2007, SPSS for Windows, Version 16.0, Chicago, IL, USA), using parametric and non-parametric methods of univariate analysis. For analysis of continuous normally distributed variables such as age and weight, we calculated the mean and standard deviations. For qualitative variables such as gender and type of professionals, we calculated frequencies and percentages. For comparison of sub-groups, we estimated odds ratios (ORs), chi square and computed significance, using a two-sided t-test. Two-sided P values were estimated for statistical significance. For the stress score, which is a nominal variable, we calculated score sum and square of the value. To compare the level of mental and physical stress among those with pain and without pain, we used the Mann-Whitney U-test.
Results
One hundred and sixty-five eye care professionals participated in this survey giving a response rate of 82%.
Among the 85 ophthalmologists, 57 were surgeons and 28 were medical ophthalmologists (Table 1) . They included 24 ophthalmology residents in training, 27 ophthalmology fellows and 32 consultant ophthalmologists. The prevalence of reported neck and back pain was 70% (95% CI 63-77). The rate in each subgroup is shown in Table 2 . Differences in the rates of neck and back pain among ophthalmologists (69%) and allied eye care professionals (72%) were not statistically significant. The rate of neck and back pain was 70% in both male and female participants. The reported prevalence of neck and back pain among surgeons and medical ophthalmologists was 93 and 82%, respectively. The highest prevalence of neck and back pain was reported by consultants although this was not statistically different from that of fellows and resident ophthalmologists.
The perception of physical discomfort whilst working among subjects reporting neck and back pain was significantly more than among those without such pain (P < 0.001). The perception of mental stress among those with neck and back pain was not significantly different from that of eye care professionals without pain. The characteristics of reported neck and back pain, such as severity, relation to work, mode of treatment and onset and relieving factors, are described in Table 3 . The prevalence of neck and back pain was not significantly associated with the number of years working in eye care. Of the 54 participants who exercised at least three times a week, 59% (32) had neck and back pain compared with 77% (84) of participants who did not exercise [OR = 0.5 (95% CI 0.2-0.9), P < 0.05]. Weight, comorbidities (hypertension, diabetes and/or hyperlipidaemia) and history of trauma to the back and spine in the last 5 years needing hospitalization was not significantly associated with reporting back and neck pain. Ninetyeight (89%) participants said that their pain reduced or disappeared during holidays.
Discussion
This study found a 70% prevalence of self-reported neck and back pain in ophthalmologists and allied eye care professionals of a tertiary eye institute in Saudi Arabia. The pain was mild in nature and relieved during holidays. Regular exercise appeared to be associated with a lower rate of neck and back pain. This is the first crosssectional study of back and neck pain in this occupational group in Saudi Arabia.
There were a few limitations in our study. Participants came from tertiary eye hospitals in Riyadh and thus do not represent all ophthalmic professionals working in Saudi Arabia. The assumed prevalence of neck and back pain, used in calculating the sample size, was 90%. With the 70% prevalence observed in this study, there could be systemic error. Though the survey was widely advertised and survey forms were distributed to randomly selected staff, voluntary participation could have introduced selection bias and results should therefore be generalized with caution. The numbers in sub-speciality sub-groups were low which precluded sub-group comparisons.
Our study participants included all eye care professionals, whereas other studies have included only ophthalmologists. Our subjects were younger and had spent less time in ophthalmic practice compared with other studies [3] [4] [5] [6] . However, the prevalence of neck and back pain reported was comparable to that reported elsewhere in the literature. In this study, consultants reported the highest prevalence although this was not statistically different from that of residents and fellows. About half of the residents and fellows in training reported neck and back pain. Residents and fellows work long hours to provide eye care and this could have contributed to the high prevalence of reported pain in young physicians. The prevalence of neck and back pain in the allied eye care professionals (optometrists, nurses and ophthalmic technicians) was high. Carugno et al. found that nurses working for a long time in awkward postures had a high rate of pain [10] . The nurses in our institute provide care to visually impaired patients, assist surgeons in complex ocular procedures and are exposed to abnormal posture, vibrating equipment, ultrasound and laser machines and low temperatures. Work-related neck and upper back pain affected as many as 82% of Australian optometrists [11] . The causes of pain and possible preventive measures should be further explored in this group.
The prevalence of reported neck and back pain was higher among ophthalmic surgeons than in medical ophthalmologists, but needs confirmation using a larger study sample. The use of the operating microscopes by surgeons and neck flexion for long periods may contribute to neck and back pain [12] . Nevertheless the rate among medical ophthalmologists was also high (82%). Dhimitri et al. [3] noted that higher ophthalmologists' workloads were associated with a higher rate of neck pain. Although the tools used in the present study were based on previous studies, tools like Rapid Upper Limb Assessment (RULA) and Rapid Entire Body Assessment (REBA) could be used to test this issue further in eye professionals [13] .
The rate of reported neck and back pain increased with the years of work. This was also noted by Long et al. [11] . However, increasing age is a known confounder which could be responsible for this observed association [14] .
In our study, participants who exercised regularly reported a lower rate of neck and back pain. The role of exercise as therapy as well as in reducing weight, a known influencing factor for MSDs, is worth noting [15, 16] . Further information on the type of exercise might have been helpful in order to counsel eye care professionals on prevention strategies.
Ophthalmologists and allied health care professionals reported high levels of physical and mental stress. In our study, stress was defined as a person's self-perception of physical, mental and emotional stress in the work environment. Health care professionals work within a stressful environment and MDSs are common in people who are stressed [17] . Tools to measure stress such as the '10-item scale for work life conflict' or 'SF-36 health survey' should be considered to measure mental stress associated with musculoskeletal pain in future studies [18, 19] .
A history of injury was low (<20%) and was not associated with the rate of neck and back pain, although chronic back pain has been associated with a history of spinal injury [20] .
Neck and back pain reduced or disappeared during holidays suggesting them to be work related. As back pain was the leading cause of absenteeism among Saudi health staff [21] , interventions to prevent or reduce this could improve the working capacity of eye care staff [22] .
The hospital has both expatriates and Saudi workers. Cultural factors influence the perception and grading of pain in these two groups [23] . Nearly 90% of ophthalmologists were Saudi nationals, while 80% of allied professionals were expatriates. However, the job description is similar for both. Furthermore, resident and fellow trainees have less autonomy and work longer than consultants. Despite variation in working hours, the rate and grade of neck and back pain reported among these groups was comparable.
In summary, the rate of reported neck and back pain among eye care professionals was 70%, although it was mild in nature. It was reported more commonly by surgeons than medical ophthalmologists, while taking regular exercise appeared to be negatively associated with experiencing back pain.
Key points
• This study found a 70% prevalence of selfreported 'mild to moderate' neck and upper back pain among eye care professionals in Riyadh, Saudi Arabia.
• Both ophthalmologists and allied eye care professionals appeared to be at high risk of neck and upper back pain.
• Taking regular exercise was associated with less reported neck and upper back pain in this occupational group.
